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ecology and environment, inc. 
101 YESLER WAY, SEATTLE, WASHINGTON, 98104, TEL. 206/624-9537 

lnternational Specialists in the Environment 

MEMORANDUM 

DATE: June 8, 1989 

FOR: Rhonda Wreggelsworth, RSCC, USEPA, Region X 

THRU: Jeffrey Villnow, FIT-OM, E & E, Seatt1e.. 

FROM: David A. Ikeda, Chemist, E & E, Seattle 
Tracy Yerian, Senior Chemist, E & E, Seatt1JV 

SUBJ: QA of Case 11739 (Inorganics) 
Magnum salvage/Horizon Vehicles 

REF: F1O-8904-007 
PAN F1OZO94QA 

CC: John Osborn, PO, USEPA, Region X 
Bruce Woods, ESD, USEPA, Region X 
Gerald Muth, DPO, USEPA, Region X 
Keith Schwab, DPO, USEPA, Region VII 
D rah Flood, HWD-SM, tJSEPA, Region X 
Joseph Hunt, FIT-PD, E & E. Seattle 
Mark Ader, FIT-PM, E & E, 3eattle 

The Quality Assurance review of 17 samples, Case 11739, collected 
from Magnum salvage has been completed. Eleven soil and six water 
samples were analyzed at lov level for TCL Inorganics by Datachem of 
Salt Lake City, Utah. The samples were numbered: 

MJD463 (soil) 
MJD464 (soil) 
MJD465 (soil) 
MJÐ466 (soil) 
MJD467 (soil) 
MJD125 (vater) 

MJE126 (water) 
MJE127 (water) 
MJE128 (water) 
MJE129 (water) 
MJE13O (water) 
MJE131 (soil) 

MJE132 (soil) 
MJE133 (soil) 
MJE134 (soil) 
MJE135 (soil) 
MJE136 (soil) 

Samples MJE13O and MJE132 underwent matrix spike na1ysis and 
duplicate analysis. 
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Data Qualifications 

The following comments refer to the laboratory performance in 
meeting the Quality Control specifications outlined in IFB WA-87K025-
027. 

1) Timeliness 

Sample Sample Recd ICP AA Hg 
Number Date Ðate Anal. Anal. Anal. 

MJD463 
MJD464 
MJD465 
MJD466 
MJD467 
MJE125 
MJE126 
MJE127 
MJE128 
MJE129 
MJE13O 
MJE131 
MJE132 
MJE133 
MJE134 
MJE13S 
MJE136  

04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89 
04/13/89  

04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89 
04/15/89  

05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89 
05/09/89  

05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89 
05/03/89  

04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 
04/26/89 

A11 samples met QC holding time criteria. 

2) Initia1 Calibration 

A11 ICP results fell within the control limits of 90 to 110 percent 
of the true values. Furnace and flame AA results fell within the 
control limits of 90 to 110 percent of the true values for all analytes. 
Mercury results fell within the control limits of 80 to 120 percent of 
the true value. 

3) Continuing Calibration 

A11 ICP results fell within the control limits of 90 to 110 percent 
of the true values. Furnace and flame AA results fell within the con-
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trol limits of 90 to 110 percent of the true values for all analytes. 
Mercury results fell within the control limits of 80 to 120 percent of 
the true value. 

4) Instrument Detection Limits 

A11 Instrument Detection Limits (IDL) for ICP, AA, and mercury 
analyses were equal to or less than the Contract Required Detection 
Limits (CRDL). 

5) Blanks 

The following blanks contained elemental contamination above the 
IDL but below CRDL: 

Conc. IDL CRDL 
Blank* Element jig/L pg/L ug/L 

ICB Arsenic 2.0 1.5 10 

CCB1 Aluminum 26.2 24.0 200 
Beryllium 1.5 1.2 5 
Silver 2.5 2.5 10 

CCB2 Beryllium 1.4 1.2 5 

CCB3 Beryllium 1.4 1.2 5 
Iron 20.1 13.3 100 
Silver 3.0 2.4 10 

CCB4 Beryllium 2.1 1.2 5 
Iron 19.2 13.3 100 
Silver 4.0 2.4 10 

PBW Aluminum 41.8 24.0 200 
Iron 23.1 13.3 100 
Lead 1.3 0.4 5 

PBS** Aluminum 73.7 24.0 200 
Copper 7.4 5.0 25 
Iron 37.2 13.3 100 
Lead 0.67 0.4 5 

* ICB = Initia1 Calibration Blank; CCB = Continuing Calibration Blank; 
and PB = Preparation Blank. 

** The concentration values were transcribed from the rav data; 
therefore, these results were reported as jig/L. 
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Sample results belov five times the highest analyte level reported 
in the blanks vere flagged UJ (not detected, adjusted quantitation 
limit). 

6) ICP Interference Check 

A11 parameters for the Interference Check Sample were within the 
control limits of 80 to 120 percent of the true values. 

7) Laboratory Control Sample 

The Recoveries for all parameters for both ICP and AA analysis vere 
within the control limits required by IFB WA-87K025-027. 

8) Duplicate sample Analysis 

The Relative Percent Difference values (RPD) for the duplicate 
sample analysis vere within QC criteria of less than 20 percent for 
sample values greater than five times the CRDL. For all sample values 
less than five times the CRDL, the RPD values were within ± the CRDL for 
water matrix or ± two times the CRDL for soil matrix. 

9) Spiked Sample Analysis 

The Matrix spike recoveries for the folloving elements were outside 
QC limits: 

sample Matrix Element Z Recovery QC Limits 

MJE132 Soil Antimony 36. 5 75-125 

MJE132 Soil Arsenic 47.6 75-125 

A11 positive results for the compounds listed above vere flagged as 
estimated (J). For percent recoveries between 30-74 percent, all sample 
results below IDL were flagged as estimated quantitation limit (UJ). 

10) ICP Serial Dilution 

The Percent Difference values (ZD) for ICP serial dilution analysis 
were within the QC limits of 10 percent for all parameters. 
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11) Furnace AA 

A11 furnace AA results rnet QC criteria. 

The following samples were run by the Method of Standard Additions 
for the indicated parameter(s) with correlation coefficients (r) outside 
of QC criteria: 

Sample Matrix Element r QC Criteria 

MJE135 Soil Arsenic 0.992 0.995 - 1.0 

The reported concentration for this elernent in sample MJE135 was 
flagged as estimated (J or UJ). 

12) Mercury Analysis 

A11 mercury analyses met QC criteria. 

13) Sample Analysis 

On Form IX (ICP Serial Dilution) for sample MJE132L, positive 
sample and serial dilution results were given in pg/L, and negative 
results were given in pg/kg. NO action was required. 

A CRDL sample was run. 

Sample results reported that were below CRDL and above IDL were 
flagged as estimated (J). 

14) Laboratory Contact 

No laboratory contact was required. 

Data Use 

The usefulness of the data is based on the criteria outlined in the 
Laboratory Data Validation Functional Cuidelines for Evaluating 

Inorganic Analyses (R-582-5-5-01). 

Upon consideration of the above cornments, the data is ACCEPTABLE 
for use except where flagged with data qualifiers which modify the 
usefulness of individual values. 
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Additional data packages associated with this project are expected 
from CLP or EPA laboratories. 

Data Qualifiers 

U - The material was analyzed for, but was not detected. The associat-
ed numerical value is a contractual quantitation limit, adjusted 
for sample veight/sample volume, extraction volume, percent solids 
and sample dilution. 

J - The associated numerical value is an estimated quantity because 
quality control criteria were not met or concentrations reported 
were less than the CRQL. 

UJ - The material was analyzed for, but was not detected. The asso-
ciated numerical value is an estimated sample quantitation limit. 

R - Quality Control indicates that data are unusable (compound may or 
may not be present). Resampling and reanalysis are necessary for 
verification. 

INo/11739 



U.S. EPA - CLF 
EF.A SAMPLE 

INORGAN1C ANALYSIS DATA SHEET 
MJD4b) 

Lab Name: DATACHEM Contract: 68-w8-0015 

Lab Code: DATAC Case No. : 11739 SAS No. SDG No. : MJD46. 

Matrix (soil/water): SOIL Lab Sample ID: CLP2881 

Level (low/med): LOW Date Receïved: 04/15/89 

% Solids: 78.9 

Concentration Unjts (ug/L or mg/kg dry weight>: HG/KG 

I t l l 

ICAS No. : Analyte ConcentrationC Q M 
I l l l 
l _________________________ ____________________________________ - _________________ - 

:7429-90-5 Aluminum 33200 ______________ ____________________ , . 
:7440-36-0 Antimony : 5.9 
17440-38-2 :Arsenic : 6.5 
:7440-39-3 :Barium 235 _____ ____________________ , I 
:7440-41-7 Bervllium 1.4 : 

7 440- 43- 9 :Cadmium 2.1 
:7440-70-2 1Ca1cium : 4560 , p 
:7440-47-3 Chromiuin : 32.8 , _____ 
7440-48-4 lcobalt 22 2 ______________ • l l 
_______ ______ 844 17440-50-8 :Copper • , _____ 

:7439-89-6 :Iron 37300 
17439-92-1 :Lead 116 _____ 
:7439-95-4 Magnesium 4340 , _____ 

l l :7439-96-5 Manganese 1180 , _____ 
17439-97-6 Mercury : 0.13 :u, 
:7440-02-0 Nickel 22 ______________ . — 
:7440-09-7 ,Potassium 2470 
17782-49-2 :selenium : 0.30 :u: 
:7440-22-4 1Si1ver 0.61 1U. 
7440235 Sodium , _____________ ___________ __________ 244 L_. 
744O-28-O Thallium 1 0.43 _ 

l l 744Q-62-2 lvanadium : 107 , 
7440-66-6 lZinc , ______________, _____ ____________ __________ 243 

, _____________ , ___________ _________________ _____________ yanide , _________________ 
, l l t l_____________________ l ______________________________ l_l ______________ 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Coininents: 
ROOTS 

002 

FORM I - IN 7/8 
Rev. IFB Amendment 0n 
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U.S. EPA - CLP 
EPI SÀ1PLE u. 

INORGANIc ANALYSIS DATA SHEET : 
MJD4I-t4 

Lab Name: DATACHEM iontract: 68-W8-0015 ________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SDG No. : MJD-I6 

Matrix (soil/water): SOIL Lab Sample ID: CLP2882 

Level (low/med): LOW . Date Received: 04/15/89 

X Solids: 74.1 

Concentration Units (iig/L or mg/kg dry weight): Mi]/ 

l l 
l l l 

CAS No. Analyte :ConcentrationC Q M 
l l l l l _________________ l _________________________ l_l ___________ 

7429-90-5 1A1uminim 22400 , • 
7440-36-0 :Antimony 6.3 !(4 ______ - 

17440-38-2 :Arsenic : 5.3 - 
:7440-39-3 Barium : 183 _____ 
:7440-41-7 Beryllium: 1.2 :i 
:7440-43-9 :cadmium : 0.81U, 
:7440-70-2 :calcium : 3090 _____ 
7440-47-3 :chromium : 25.4 * 

___________________ _______ 

:7440-48-4 :cobalt 16.3 
17440-50-8 :copper : 14.7 , _____ 
:7439-89-6 :Iron 27300 
:7439-92-1 :Lead 9 9 _______________ _____________ . _______ 
:7439-95-4 1Magnesium 2140 _____ 
17439-96-5 :Manganese 772 , _____ 
:7439-97-6 :Mercury 0.13 U 
:7440-02-0 :Nickel : 12.4 _____ 
7440-09-7 :Potassium: 749 
17782-49-2 1Se1enium : 0.32 :U t 
17440-22-4 lSilver : 0.65 v 
7440-23-5 1Sodium : 293 
17440-28-0 :Tballium : 0.46 :u, 
:7440-62-2 Yanadiuin : 95.7 $ 

__________________ 
, i 

:7440-66-6 Zinc 37 0 l 
l • l _______ 

_____________ Çyanide l l _____________ l ___________ _________________ _______ ___________________ l l l l l t 
_______________________ , __________________________________ ,_, _______________ l 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Comments: 
ROOTS 

003 
FORM I - IN 7/8 
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U.s. EPA - CLP 
EA SlLE 

1 
INORGANIC ANALYSIS r)ATA SHEET 

1JLl5 
Lab Name: DATACHEM Contract: 68-W8-0015 _____ 

Lab Code: DATAC Case No.: 11739 SAS No. : SDG No. r 1JD46: 

Matrix (soil/water): SOIL Lab Sample ID: (1LP2%) 

Level (low/med): LOW Date Received: ()4/ 1 5/89 

X Solids: 76.4 

Concentratjon Units (ug/L or mg/kg dry weight): 1G/KG 

l l , 
I l l l 

:CAS No. Analyte :concentration:c: Q M 
l l l l 

l _________________________________ _l _______________ l — 
:7429-90-5 lAluminum 31700 ________________ , 
:7440-36-0 Antimony , 6.1 t_________* 
:7440-38-2 :Arsenic 3.9 ______ 
:7440-39-3 :Barium 213 ______ 
:7440-41-7 :Beryllium 1.3 :u: 
:7440-43-9 :cadmium 0.79 :u: 
:7440-70-2 :calcium 4600 ______ 
:7440-47-3 :chromium : 31.2 , ______ 
:7440-48-4 :cobalt , • ______ _____________ ___________ 17 6 
:7440-50-8 Copper • ______ _______ ______ 255 
17439-89-6 lron 36600 , , 
17439-92-1 :Lead 12 9 ___ • l__1____ 

17439-95-4 :Magnesium 4740 ______ 
17439-96-5 Mananese 822 , _____ 
17439-97-6 :Mercury : 0.13 UI 
17440-02-0 :Nickel 20 0 _____________ • , ________ 
:7440-09-7 :Potassium: 1190 ,_._l 
7782-49-2 lSelenium 0.1U. 

:7440-22-4 :silver 0.63 U 
17440-23-5 :Sodium 303 , l __________________________________________________________________________ ____________________________ 
7440-28-O Thallium 0.45 :u1 

7440-62-2 Vanadium 103 
7440-66-6 :z,jc 84 3 _____ _____________ • , _______ 

i s ___________ Cyanide , ______________ , _____ , ______________ l ____________ __________________ _______ l , J. 
l ______________________ , ___________________ i ____________________________ ,_, _____________ ,_, 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Comments: 
GRASS , ROOTS 

FORM I - IN 7/8 
Rev. IFB Amendment ()nç 



U.S. EPA - CLP 
EPA SAM[LE N. 

1 _____ 
INoRGANI(: ANALYSIS DATA SHEET 

MJL)466, Lab Name: DATACHEM Contract: 68-W8-0015 : ) 

Lab Code: DATAC Case No. : 11739 SAS No. : SDG No. : MJD46. 

Matrix (soil/water): SOIL Lab Sampie ID: cLP2884 

Level (low/med): LOW Date Received: 04/ 5/ 9 

X Solids: 59.1 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

l j l l Ì 
l l 

CAS No. 1 Analyte  ConcentratjonC Q M l l Ì 
I_ l _________________ l_l 

7429-90-5 :Aluminum 45100 , ________ 
7440-36-0 Antimony : 7.9 
,7440-38-2 Arsenic 4.9 US 
17440-39-3 Barium 232 $ l ________ 
7440-41-7 :Beryllium: 1.5 U. 
7440-43-9 :Cadmium 1.0 1U1 

l l 17440-70-2 :calcium 1 .4980 _____ 
17440-47-3 Chromium 1 38.5 

___________________ l l 
7440-48-4 :cobalt 17 2 Ì l 

_____________ • l _______ 
7440-50-8 lcopper 26 7 _____________ • l l 
17439-89-6 :Iron 42600 
_______ ______ 185 17439-92-1 lLead • 
17439-95-4 1Magnesiuin 4970 ____ 
17439-96-5 1Manganese 617 - 
7439-97-6 1Mercury 0.17 :UI 

:7440-02-0 :Nickel ., • _______ ______ 209 
:7440-09-7 lpotassium: 1270 ( 
17782-49-2 1Se1enium : 0.41 ,. 
:7440-22-4 :silver 0.81 :Ul 
7440-23-5 Sodium , _____________ ____ __________ 376 
7440-28-O :niallium 0.58 1 U l 

744O-62-2 Vanadium 1 120 l 
:7440-66-6 :zinc 90 4 ______________ . ________ 

___________ Cyanide Ì , _____________ l ____________ _________________ _______ l l l 
l ____________________ i ____________________________ l_l _____________ l..............l 

-
1q8 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Cominents: 
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u.s. EPA - (LP 

Lab Name: DATACHEM 

Lab Code: DATAC 

EPA SAMPL (), 
1 

INORGANIÇ ANALYS[S tATA SHEET 
MJI)467 

Contract: 68-W8-0015 _____ 

(2ase No. : 11739 SAS No. : SI)G rJo. : MJ[i4 

Matrjx (soil/water): SOIL Lah Sample l: CLI2885 

Level (low/med): LOW Date Received: l)4/1/89 

X Solids: 76.0 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

l l ò 

CAS No. Analyte Concentration;c; Q 1 M 
l i l 
l _________________________ i _____________________________________ l_l _________________ ____ 

:7429-90-5 A1uminum : 31900 _________ - 
:7440-36-0 ;Antimony ; 6.1 ______ - 

:7440-38-2 :Arsenjc ; 3.6 :. 
:7440-39-3 :Barium : 233 _____ 
:7440-41-7 :Bery11ium: 1.3 
:7440-43-9 Çamium 1 0.79 IUI 

l $ :7440-70-2 Ca1cium ; 4250 _____ 
, l 17440-47-3 ;Chromjum : 37.6 , _____ 

17440-48-4 :cobalt 20.9 , _____ 
7440-50-8 :copper ; 29.9 

:7439-89-6 ;Iron 
_____________ _____ __________ 39700 

7439-92-1 ;Lead 27 6 • , • $ 
7439-95-4 anesium 4890 _____ 

;7439-96-5 Manganege; 983 , _____ 
17439-97-6 ;Mercury 0.13 U, - 
17440-02-0 .iike1 : 21.3 
7440-09-7 ;Potassium: 2580 , _____ 
7782-49-2 ;selenium 0.32 :u, 
17440-22-4 :silver : 0.63 ;u 
:7440-23-5 lSodiuin 1 225 
:7440-28-0 ha11ium 1 0.45 U, 
17440-82-2 Vanadiuin : 119 
:7440-86-6 ZjC 94 7 l 
___________ Cyanide l 
_________________________________________________________ ___________________________________________________ 

• l i • i 
l _________________ i ________________________ l......l l._l 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN clarity After: Artifacts: YES 

Comments: 
GRASS , ROOTS 

FORM I - IN 7/8 
Rev. IFB Amendment Or 
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u.s. EPA - CLP 
EPA AMPLE Nt,. 

1 
INORGAN1C ANALYSLS DÀTA SHEET 

MJEII25 
Lab Name: DATACHEM Contract: 68-W8-0015 __________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SDG No. : MJE)4 

Matrix (soil/water): WATER Lab Sample lt): CLP2886 

Level (low/med): LOW Date Received: 04/15/89 

% Solids: 0.0 

Concentration Unjts (ug/L or mg/kg dry weight): U(I;/L 

l l l l 
:CAS No. Analyte :concentration:C: Q M l l l 

l_________________________ t ____________________________________ l _________________ l - 
7429-90-5 :A1tminttm 66.6 u. - 

:7440-36-0 :Antimony 23.3 1 U 1________ , _t _____________ 

17440-38-2 :Arsenic 2.0 &4. 
7440-39-3 Barium , _____________ ____ __________ _________ 14.8 

17440-41-7 lBeryUiuml 1.2 _____ 
7440-43-9 Cadmium 3.0 :u1 

:7440-70-2 Calcium 321 
17440-47-3 Chromium 4.9 UI 
17440-48-4 Cobalt _____________ _____ __________ _________ 5.9 Ul 
17440-50-8 Copper _____________ _____ __________ _________ 5.0 :UI 
7439-89-6 llron • 26.4 
7439-92-1 lLead 0.50 &t, 
7439-95-4 Magnesium 153 1U 1 
7439-96-5 :Manganese: 3.9 :ul 

17439-97-6 1 Mercury { 0.20 :ul 
17440 - 02-0 Nickel • 20.8 iul ___________________________________________________ t _________________________________________________________________________ ____________________________ 

:7440 - 09-7 Potassiuml 551 :Ul 
7782-49-2 Seleniuui 1 1.2 :UI 
7440-22-4 Silver 2.4 1 
7440-23-5 Sodium 523 L..__ 
7440-28-0 Thallium 1.7 __ 

$ • 744O-82-2 Vanadium 9.0 _. 
744O-66-6 Zinc 8.3 L__ _________________________________________________________________________ 

l l _____________ Cyanide , _________________ , , • ______________________________________________ __________________________________________ _____________________________________________________________ _______________________ 
• l • l 
$ _____________________ ____________________ l ____________________________ l_I _____________ l_t 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

00? 

FORM I - IN 7/8 
Rev. IFB Ainendinent )fl$ 



U.S. EPA - (fLP 
EIA SAt1PIE.. t). 

INORGANIC ÂNALYSES DATA SHEET 
M.JEI26 

Lab Name: DATACHEM Contract: 68-W8-0)15 
_____ ____ 

Lab Code: DATAC Case No. : 11739 SAS No. : SD No. : MJl)46 

Matrix (soil/water): WATER Lah Sampie ID: CLP2887 

Level (low/med): LOW • Date Received: 04/15/89 

X Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

l l l 
l l l 

CAS No. Analyte Concentration:C: Q M 
l I l 

_________________________ l _______________________ I _________________________________ l_l l_ 
7429-90-5 A1uminum : 72.9 :. 
17440-36-0 :Antimony : 23.3 
7440-38-2 :Arsenic 1.5 1U 
7440-39-3 Barium : 14.8 :u: 
17440-41-7 ßerylliuin 2.2 
17440-43-9 Cadmium 1 3.0 :u: 
17440-70-2 calcium 1 354 1 
17440-47-3 Chromium 5.9 
17440-48-4 :cobalt 5.9 :U: 
:7440-50-8 lCopper 1 5.0 1U1 
7439-89-6 llron 1 37.7 ( 
7439-92-1 lLead 1 1.5 1 
17439-95-4 :Magnesium 153 1U1 
17439-96-5 lManganese 3.9 1U1 
:7439-97-6 :Mercury 0.20 :U1 
17440-02-0 lNickel 20.8 IUI 
:7440-09-7 1Potassium1 551 U 
17782-49-2 :selenium 1.2 i!J — 
7440-22-4 Silver 2.4 
7440-23-5 Sodium 523 :u: 

:7440-28-0 Thallium 1.7 1U1 
17440-62-2 :vanadium 1 g.o :u1 
7440-66-6 :zinc 8.3 1U. 
__________ Cyanide _____________ _____ 

l l l l l • 
_____________________ l ____________________ l ____________________________ l_I _____________ l_I 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Cominents: 

[!II1 

FORM I - IN 7/8 
Rev. IFB Amendment On 



U.S. EPA - CLP 
EPA .M(-LE •Ju. 

1 ________________ 
INORGANIC ANALYSIS DATA SHEEr 

MJEI27 
Lab Name: DATACHEM Contract: 68-W8-0015 __________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SDG No. : MJ1)46. 

Matrix (soil/water): WATER Lab Sample ID: CLP2888 

Level (low/med): LOW Date Received: 04/[5/8 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): (JG/L 

, , , , l l 
CAS No. Analyte :concentration:c: Q M 

I l l l 
l_____________________ ______________________________ , l ______________ l_I 

7429-90-5 :Aluminum 120 tt _________ 
:7440-36-0 :Antimony 23.3 IU 
:7440-38-2 :Arsenic 4.6 
1 ___________ __________ 27.9 7440-39-3 :Bariun , _____________ 
:7440-41-7 :seryllium: 1.2 .. 
17440-43-9 lcadmium : 3.0 :u1 

17440-70-2 lCalcium 20900 _____ 
7440-47-3 :chromium 4.9 U1 
17440-48-4 lcobalt 5.9 _ 
17440-50-8 :copper 5.0 U., 
:7439______ ______ 6090 -89-6 llron , _____________ 
17439-92-1 lLead 1.7 l , ________________________________________________________________________ ____________________________ 
:7439-95-4 Magnesium: 9360 , _____ 
7439965 Manganese 199 , • 
17439-97-6 lMercury 1 0.20 1U, 
:7440-02-0 :Nickel ____________ _____ __________ _________ 20.8 U1 
:7440-09-7 lpotassiunl 912 
17782-49-2 :šelenium : 1.2 U1 
17440-22-4 lSilver 2.4 L__ 
7440-23-5 lSodiun , _____________ _____ ____________ ___________ 13100 
17440-28-0 Tballiun 1 1.7 :Ul 
7440-62-2 Vanadiun : 9.0 :u 
7440-66-6 lZinc 44 7 , • l ________ 

l l ____________ Cyanide , ________________ , . , _____________ l ____________ _________________ _______ 
, l l l ( $ _____________________ , ______________________________ l_I ______________ 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

009 

FORM I - IN 7/8 
Rev. IFB Anendment OnE 

ecology and environmeni 



U.S. EPA - CLP 
1PA s.AMpl: i 

1 __________________ 
INORGANIC ANALYS[S U)AFA SHEET 

M.)E18 
Lab Name: DATACHEM Contract: 68-W8-00I5 ___________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SIG No. : 

Matrix (soil/water): WATER Lah Sample ID: CLP2889 

Level (low/med): LOW Date Received: O4/1F/8) 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

J l l Ì 
l l l 

ICAS No. Analyte Concentration1C: Q M Ì l l l i * Ì _________________________ , _______________________ l _________________________________ l - l _______________ l _ I 

17429-90-5 Aluininum : 123 tI -, 
17440-36-0 1Antimony 23.3 ;U t____ - 
7440-38-2 lArsenic 1.5 

17440-39-3 :Barium 14.8 U ____________________________ ,__ 
7440-41-7 lBeryllium 1.2 , 
7440-43-9 lCadmium 3.0 tU 

, t 744O-70-2 Calciuin 28700 , _____ 
7440-47-3 lchromium 4.9 :u 
7440-48-4 lCobalt 5.9 U ________________ I_ 

744O-50-8 Copper 5.0 :u, 
7439-89-6 llron , _____________ _____ ____________ ___________ 262 
7439-92-1 lLead 1.7 ,. , ________________________________________________________________________ _______________________ 

Ì l 17439- 95-4 1Magnesium 12100 _____ 
:7439-96-5 :Manganese 54.2 _______________ , k 

7439-97-6 Mercury 0.20 tU 
17440-02-0 Nickel 20.8 101 _________________________________________________________________________ _____________________________ 
744O-09-7 Potassiuml 1090 
7782-49-2 Selenium 1.2 1U 

17440-22-4 Silver 2.4 __ 

, , 17440-23-5 Sodium 12000 _____ 
7440-28-0 lThallium 1 1.7 ;u, 

:7440-62-2 Vanadium : 9.0 1U, 
:7440-66-6 :zinc SO 6 _____________ • , 

Ì l ______________ Çyanide __________________ , _____________ l ____________ _________________ _______ I , , , r l _______________________ l _____________________ i ______________________________ l_l ______________ 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

010 

FORM I - IN 7 / 8 
Rev. IFB Ainendment n 



U.S. •EPA - CLP 
IA ÀMP1 l. 

INORGANIC ANALYSIS DATA SHEET - 
1 2 

Lab Name: DATACHEM Contract: 68-W8-0015 ___________ 

Lab Code: DATAC Case No. : 1.1739 SAS No. : SDG No. : MJI)4t, 

Matrix (soil/water): WATER Lab Sample ID: (LP289() 

Level (low/med): LOW Date Received: 04/15/89 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

ê l l 

:CAS No. ; Analyte :concentration:c: Q M 
l Í l l 

____________________________ l _________________________ I _____________________________________ l _l l_ 
:7429-90-5 A1uxninuin 44.6 ;i: 
7440-36-0 :Antimony 23.3 u: ____ 

:7440-38-2 :Arsenic 1.5 1___ 
7440-39-3 :Barium : 14.8 ;u: 
7440-41-7 Beryllium; 1.2 1u.__ 
17440-43-9 Cadmium ; 3.0 :u: 
:7440-70-2 :calcium ; 11400 ______ 
7440-47-3 :chromiuin 4.9 :u: 
7440-48-4 Cobalt 5.9 :u: 
7440-50-8 :copper : 5.0 U 
7439-89-6 :Iron : 342 ; ______ 
7439-92-1 ;Lead : 6.4 :: 
7439-95-4 ;Magnesium; 5900 ; _____ 

:7439-96-5 ;Manganese; 116 _____ 
7439-97-6 ;Mercury : 0.20 :u: 
;7440-02-o ;Nickel 20.8 u 
:7440-09-7 ;Potassiuin: 1270 
7782-49-2 ;selenium 1.2 ;u: 

:7440-22-4 :silver : 2.4 u. 
17440-23-5 lsodiuin 14700 ______ 
744O-28-O Thallium : 1.7 ;u: 

:7440-62-2 adium 9.0 :u; 
:7440-66-6 Zinc ; 144 _____ 
____________ Cyanide : ________________ : _______ l l l l l 

l _______________________ l _____________________ l _______________________________ l_l ______________ l_..___._l 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Arti facts: 

Comments: 

011 

FORM I - IN 7/8 
Rev. IFB Amendment On 

ecology and environmenê 



U.S. EPA - CLP 
EPA SAMPIÆ N. 

INORGANIC ÀNALYS[S DATA SHEET : 
1JE13.) 

Lab Name: DATACHEM Contract: 68-W8-0015 __________ 

Lab Code: DATAC Case No. : 11739 SAS hlo. : SD( hIo. : M.1D46. 

Matrix (soil/water): WATER Lah Sample IL): ÇLP2891 

Level (low/med): LOW Date Received: ()4/15/89 

% Solids: 0.0 

Concentration Units (.ig/L or mg/kg dry weight): UG/L 

l t l l 
l l l l 

CAS No. : Analyte 1ConcentrationC Q M 
l l l l 
l_________________________ l ____________________________________ ) _________________ I - 

7429-90-5 Aluminum 112 W, — 
7440-36-0 :Antimony 1 23.3 

:7440-38-2 lArsenic : 1.5 1L 
17440-39-3 lBarium 14.8 1U 1 
7440-41-7 Beryllium 1.2 __ 
744O-43-9 :Cadmium 3.0 U 

l • :7440-70-2 lcalcium 23100 _____ 
17440-47-3 chromium 1 4.9 :u1 

17440-48-4 lCobalt 5.9 U. 
7440-50-8 lCopper s.o :u1 

:7439-89-6 llron 127 1 
7439-92-1 :Lead _____________ _____ __________ _________ 2.2 1tt ____________________ ________ 
7439-95-4 lMagnesiuml 10300 , _____ 
17439-96-5 1Manganese 5.0 , 
17439-97-6 lMercury 0.20 1U, 
17440-02-0 lNickel ____________ _____ 
__________ _________ 

20.8 IU, 
17440-09-7 Potassiuixi S51 .____ 
7782-49-2 Selenium 1.2 :u1 

17440-22-4 Silver • 2.4 1 _ 
7440-23-5 Sodium 10800 _________________________________________________ , _________________________________________________________________________ ____________________________ ___________________ l l 

:7440-28-0 Thallium 1.7 1U, 
l & 744O-62-2 Vanadium 1 9.0 :u, 

7440-66-6 Zinc 79 4 l l 
_____________ • , l 

____________ Cyanide l l ______________ l ____________ __________________ ________________ , __________________ , l 
l l l l l • , __________________________ l _______________________ _________________________________ l_) _______________ l_l 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Coinments: 

012 

FORM I - IN 7/8 
Rev. IFB Amendment On 

t s 



u.s. EPA - CLP 
EPA SAMPLE 

INORGANIC ANALYS[S E)ATA SHEET 
MJEI.31 

Lab Name: DATACHEM Contract: 6M-W8-0015 __________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SD No. : M.lD-j6. 

Matrix (soil/water): SOIL Lab Sample 11): CL2892 

Level (low/med): LOW . Date Received: 04/15/89 

X Solids: 86.3 

Concentration Units (ig/L or mg/kg dry weight): MG/KG 

I I , l 
CAS No. Analyte :concentration:c: M 

l l l $ , __________________________________ , _, _______________ , 
7429-90-5 :Aluminum 21400 __________ _____________________ _______________________________ l _..._l 
7440-36-0 :Antimony 5.4 

:7440-38-2 :Arsenic 4.9 :. 
7440-39-3 Barium 94 8 _____ _______________ _____________ 

• l l 
:7440-41-7 :Beryllium: 0.88 LL, 
7440-43-9 :cadmium : 0.70 U 1 

:7440-70-2 Ca1cium 4820 
:7440-47-3 Chromium 17.6 _____ 
17440-48-4 :cobalt 10.3 i___ 
17440-50-8 :Copper 28 0 ______________ • , ________ 
:7439-89-6 :Iron 29500 _____ 
_______ ______ 68 7439-92-1 lLead $ • 
7439-95-4 Magnesium 4680 
17439-96-5 Manganese1 534 _____ 
7439-97-6 lMercury 1 0.12 IUI 
7440-02-0 :Nickel 13 6 ______ , • , _______ 
______ ______ ________l - l 7440-09-7 :Potassium: 1130 , _____ 
7782-49-2 :selenium 0.28 U 
7440-22-4 :silver 0.59 1 
7440-23-5 lsodium 404 .____ 
,7440-28-0 lThallium 1 0.39 10, 
7440-62-2 :vanadium : 72.0 

___________________ l 7440-66-6 :zinc $ 65 2 
_____________ • l _______ 

_____________ Cyanide , _____________ l ____________ __________________ _______ , ___________________ $ l 
, l l , l ),; l _____________________ , ___________________ l ____________________________ l___, 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Comments: 
WOOD, ROOTS, GRASS 

013 

FORM I - IN 7/8 
Rev. IFB Amendment On 



U.s. EPA - LP 
EF-A SAMP!E JM. 

1 _____________ 
INORGANÏC ANALYSIS DATA SHEET 

HJEI32 
Lab Name: DATACHEH Contract: 68-W8-0015 ___________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SD(J No. : HJD46.-

Hatrix (soil/water): SOIL Lab Sample ÏD: CLP2893 

Level (low/med): LOW Date Received: 04/15/9 

% Solids: 88.3 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

$ i £ Í 
l $ $ 

CAS No. Analyte ConcentrationC Q M , i 
l_ l _________________ 

7429-90-5 :Aluminum 18300 , . 
7440-36-0 Antimony 5.3 tL 
7440-38-2 :Arsenic 4.8 U.SI 

:7440-39-3 :Barium 84 6 l 
___________________ • I __________ 

7440-41-7 :Beryllium: 0.72 :u, 
:7440-43-9 Cadmium : 0.68 :u1 
:7440-70-2 Calcium 4780 t 

:7440-47-3 :chromium 15.5 
7440-48-4 :cobalt 10.2 
7440-50-8 :copper 21.8 _____ ___________________ _______ 
7439-89-6 :Iron • 28700 _____________ __________________ _______ 
7439-92-1 :Lead 4 8 • , • , 
17439-95-4 Magnesiuin 5060 • • 

:7439-96-5 Manganese 504 
7439-97-6 Mercury o.ii :u1 

:7440-02-0 Nickel 12.9 
:7440-09-7 ,Potassiuin 936 
:7782-49-2 :selenium 0.27 :u 
7440-22-4 :silver 0.54 — 

:7440-23-5 Sodium 429 ; 
l t 17440-28-0 Thallium : 0.39 :u1 

, , :7440-62-2 ,Vanadium 1 66.1 , . 
17440-66-6 Zinc 55.1 1 _____ 
___________ Cyanide _____________ ___________________ , _________ ______ ________________________________________________ __________________________________________ _____________________________________________________________ ____________________________ _____________________ 

$ l , $ ________________________ _____________________ , ______________________________ l _ ______________ 

s EraS 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Comments: 
ROOTS 

014 
FORM I - IN 7/8 

Rev. IFB Amendment On 



U.S. EPA - CLP 
EPA AMPLË (l 

1 — ________ 
INORGANIC ANALYSIS DATA SHEET 

M.JË1 
Lab Name: DATACHEM Contract: 68-W8-0015 _____--

Lab Code: DATAC Case No. : 11739 SAS No. : SDG No. : MJ[)4l 

Matrix (soil/water): SOIL Lab Sample ID: CLP289 

Level (low/med): LOW Date Received: 0/i5/89 

% Solids: 91.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

l l 
l I I 

CAS No. Analyte ConcentrationC Q M 
_________________________ _______________________ _________________________________ l__....I _______________ l - 
7429-90-5 Aluminum : 13500 _________ 
7440-36-0 Antimony 10.4 :: 
7440-38-2 1 Arsenic 1 7.4 t&1 
7440-39-3 Barium 472 _____ 
7440-41-7 Bery11ium 0.60 1 

:7440-43-9 :Cadmium : 6.6 _____ 
:7440-70-2 :calcium : 7310 _____ 
:7440-47-3 :Chromium 42.0 : _____ 
:7440-48-4 :cobalt : 15.1 1 _____ 
7440-50-8 :Copper : 574 _____ 1c € 

7439-89-6 :Iron 1 84000 _____ 
17439-92-1 :Lead 469 _____ 
7439-95-4 Magnesium 5530 Ì 

:7439-96-5 Manganese: 589 1 _____ 
:7439-97-6 :Mercury : 0.11 :u: 
7440-02-0 :Nickel 53.5 _____ 
17440-09-7 :Potassium: 782 :: 
7782-49-2 lSelenium : 0.42 1 
7440-22-4 :silver : 1.0 :w 
7440-23-5 lSodium 678 
7440-28-0 :Thallium 0.42 
7440-62-2 :vanadium : 89.5 1 1 
7440-66-6 :zinc 2510 _____ 
____________ Cyanide _______________ _____________ 

l I l l l 
• __________________________ l _______________________ l _________________________________ l_l _______________ l_I 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Comments: 
GLASS 

015 
FORM I - IN 7/8 

Rev. IFB Amendment On 

recyc)ed paper 



U.s. EPA - CLF 
ElA AUI I 

INORGANIC ANALYS[S DATA SHEET 
N1JE1.• 

Lab Name: DATACHEM Corìtract: 68-W8-001 - 

Lab Code: ÐATAC Case No. : 11739 SAS No. SDG No. : 1JI)4 

Matrix (soil/water): SO1L Lab SampLe [D: (.LP2895 

Level (low/med): L0W Date Received: 01/t5/89 

X Solids: 94.7 

Concentration Un.its (ug/L or mg/kg dry weight): MG/KG 

, Ì ! , 
CAS No. 1 Analyte :Concentration:C Q ¡M 

l l — _________________________ l _____________________________________ _, _________________ l 
7429-90-5 Aluminum 11700 ___________-

:7440-36-0 Antimony 5.2 l_j___ 
17440-38-2 Arsenic 1 9.2 : 
:7440-39-3 Barium : 470 _____ 
7440-41-7 Beryllium: 0.68 :u, 
7440-43-9 1Cadmium 4.0 _____ 
7440-70-2 Calcium 5880 
7440-47-3 lChromium 1 32.0 _____ 
7440-48-4 lCobalt 13.7 , _____ 
17440-50-8 lcopper 1 626 _____ 
7439-89-6 :Iron 65200 

____________________ , ________ 

:7439-92-1 lLead • 553 1 _____ l _________________________________________________________________________ ____________________________ 
¡ , 7439-95-4 Magnesium 4640 , _____ 

17439-96-5 Manganese 515 _____ 
7439-97-6 Mercury : 0.11 U, 

:7440-02-0 lNickel 53.0 
:7440-09-7 Potassium 740 ÌI  

:7782-49-2 Selenium 0.31 
17440-22-4 Silver 1.3 !L I 
7440-23-5 Sodium 565 __ 
744O-28-O Thallium 0.36 
17440-62-2 Vanadium 1 78.7 
7440-66-6 :zinc 1420 l __________________ , 

_____________ Cyanide , _________________ , _______________ ¡ 
I_ , _____________ I ____________ _________________ ______________ l i , ¡ , _______________________ l _____________________ l _______________________________ ¡_l ______________ l_l 

Color Before: BROWN Clarity Before: Texture: (1C)URSE 

Color After: GREEN clarity After: Artifacts: YES 

Comments: 
GLASS 

016 
FORM I - IN 7/8 

Rev. IFB Amendment On€ 



U.S. EFA - tLP 
EPA SAMPLE NC) 

1 _____________________ 
INORGANIC ANALYSIS EIATA SHEET 

MJE1.( 
Lab Name: DATACHEM Contract: 68-W8-0015 ________ 

Lab Code: DATAC Case No. 11739 SIS No. : SjjG No. : 

Matrix (soil/water): SOIL Lab Sample [D: CLP28 

Level (low/med): LOW Date Received: 04/15/H9 

% Solids: 92.4 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

l l l l 
l l 

:CAS No. Analyte :Concentration:C: Q M 
I l 

l_________________________ l ____________________________________ l _l _________________ l_......___l 
7429-90-5 Aluininum 11600 • ____________ 
7440-36-0 :Antimony 7.7 S 
7440-38-2 :Arsenic : 10.7 
7440-39-3 :Barium 317 _____________ l ___________________ l l 

7440-41-7 Berylliuml 0.77 :u: l ¡ 17440-43-9 :Cadmium : 3.4 , . 
17440-70-2 Calcium 5540 , _____ 
7440-47-3 :Chroinium 1 29.2 , _____ 
17440-48-4 :cobalt 13 5 

________________ ______________ • , ________ 
:7440-50-8 :Copper 468 

_______________ _____________ 
l ___________________ l _______ 

____________ ___________ 65100 l $ 7439-89-6 lron _____________ _____ 
17439-92-1 :Lead 441 • , l l 

7439-95-4 :Magnesium; 4910 • I 

:7439-96-5 Manganese: 535 ___________________ _______ 
7439-97-6 :Mercury 0.11 :U I 

_______ ______ 456 7440-02-0 Nickel • _____ 
7440-09-7 1Potassium1 749 

:7782-49-2 lSelenium 0.31 :. 
7440-22-4 :silver 0.52 : ___________________________________________________ l _________________________________________________________________________ ____________________________ 
7440-23-5 lSodium 620 , 
17440-28-0 :Thauium 0.37 U. 
:7440-62-2 lVanadium 1 82.1 $ 

_____________ ___________________ _______ :7440-68-6 :zinc 407 
_____________ 

• ___________________ _______ 

__________ *Cyanide  l *____ j l _____________ • ____________ _________________ _____ ____________________________ _j _________--
l l 
* __________________ • __________________________ _l ____________ l_l 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: 

Coinments: 

017 
FORM I - IN 7/8 

Rev. IFB Amendment On 

recycled paper 

GZS 



U.S. EPA - CLP 
EEA SÃM)lF u. 

INORGANIC ANALYSIS [)ATA SF{EET 
MjE:16 

Lab Name: DATACHEM Contract: 68-W8-001 ________ 

Lab Code: DATAC Case No. : 11739 SAS No. : SDG No. : (JD463 

Matrix (soil/water): SOIL Lab Sample ED: CLP2897 

Level (low/med): LOW . Date Received: 04/15/89 

X Solids: 74.2 

Concentration Units (ug/L or mg/kg dry weight): MG/KG 

l l 
l l l l l $ 

CAS No. Analyte :concentrationlc: Q M 
l l l l 

____________________________ l _________________.................__l ____________________________________ _l _________________ l — 
, l 7429-90-5 :Aluminum : 22900 _________ -, 

7440-36-0 :Antimony 23.0 , 
:7440-38-2 :Arsenic : 7.5 :u 
7440-39-3 Barium 805 
7440-41-7 Beryllium 0.89 4_ 
7440-43-9 lCadmium 22.7 
7440-70-2 :calcium : 12000 

:7440-47-3 :Chromium : 60.6 
:7440-48-4 :cobalt 16.4 •L 
7440-50-8 Copper 2630 _____ ___________________ _______ * 
7439-89-6 :Iron 49600 

___________________ 
, l • 

17439-92-1 Lead 1120 l 

7439-95-4 Magnesiuin 4570 
____________ __________________ 

, l 
7439-96-5 Manganese 737 
_______________ _____________ ___________________ _______ :7439-97-6 Mercury : 0.13 1U 

:7440-02-0 :Nickel 1 50.8 , _____ 
7440-09-7 :Potassiuin: 1750 

:7782-49-2 Seleniun 1 0.32 :u, 
17440-22-4 lSilver 1 5.6 

_____________ ___________________ l l 
17440-23-5 lSodiuin 1 983 
7440-28-O lThalliuin 0.46 :UI 

:7440-82-2 lvanadiuin 1 93.2 • • 
_____________ __________________ 

• l 
:7440-66-6 Zinc 4400 _____ ____________ l __________________ l l 

____________ Cyanide , _____________ , ___________ _________________ _______ _______________ _____________ ___________________ t l 
, l l l l 

_______________________ l _____________________ • _______________________________ l_._._l ______________ l_t 

Color Before: BROWN Clarity Before: Texture: COURSE 

Color After: GREEN Clarity After: Artifacts: YES 

Conunents: 
GLASS, ROOTS, GLASS, PLASTIC 

IE 
FORM I - IN 7/8 

Rev. IFB Amendment On 
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